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百lepu1sewidth of a flash -lamp pum戸dNd: YAG laser in linear cavity is 
signifiαnt1y shortened by joint operation of CPM (Colliding Mode-lock:ing) and FCM 
σ関 dbackCon位。ledMode-locking).百leCPM operation is done wi血 asaturable 
absorber set at a qu紅白rof the ca吋句 len凶1a阿武在omthe end mirror. Four 
p叫ses訂'egenerated sim叫句neouslyin白e句、Ity. 百lcsep叫ses∞lide出血e
saturable dye cel and also拭 ano血erquarter a伊比企om也eωuplingm註ror.
百 erfore.出eFCM efi舵tαnbe enhanced by pulse ∞lliding in a GaAs waf町
inserted at出isposition. On this joint operation， 白ed山富山nof pu1se回in，in 
which the pu1se interval is 2ns， is位 tendedup句 80伽s.τnep叫sewid白 is
shortened down to 3.3ps也 Gaussianshape (3.Ops泊 sech2)，while the pulse 
energy is 7μ J. 













Table 1 Fla.sh-lamp pumped mode-locking Nd:YAG la.ser.(*for∞mparison) 
Year Worker Rod Type Pulsewidth Pulse energy Number ref. 
(ps) μJ ofp叫ses
1975 H.Al-Obaidi YAG PML 30 lO [1，2] 
1980 H.Graener YAG PML + Etalon 12 2∞ [3] 
1981 H.Vanher民els YAG ARRCPM 16 μl 
1986 J.W田ton YAG PML 15 200 13 [5] 
1990 A.Del Corno YAG FCM lO 10 90 [6] 
1990 L.Y.Liu YAG APM 6 0.02 [7] 
1992 S.K山naz叫d Glass* FCM 3 60 100 [8] 
1995 F . Lindenberger YLF* KLM 3 1 2500 [9] 
1996 1. Kitazima YAG CPM+FCM 5 10 250 [10] 
































































. 回・・・・・回圃 F(d) 
Schematic of colliding pulse mode-locking(CPM) using Fabry-Perot reson抗ぽ・
(a) Cell conta瓜edon end mirror. (b) Cel pωition at L/2. 




























?? ? ???? (2) 
となるu
そこでNFE内に生じる全自由キャリア数N(r，t)は、式(2)により式(3)で与えられるようになるυ


























































Fig.3 FCM operaもionsin joint with CPM. 
(a) Only CPM wi山 SA偲 1at L/4. 
(b) Enh組偲dFCM with GaAs抗 L/4組 d1p也hole.
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2.5mmφ 
Fig.4 Experimental制 upofCPM・FCM・YAGla.ser. 
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Fig.6 Dependence of the average pulsewid色hand pulse train duration on偲 Idye concentration. 
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Fig.7 Dependence of the average pulsewidth and pulse train duration on GaAs p伺 i色ion.
















色素濃度についてみてみると、 CPMのみの最適色素濃度は4.5x 10-5mol/ l付近であったが、 CPM
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Fig.8 Dependence of the pulsewidth on pulse train duration . 
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Table I The pulsewidth in Gaussian shape(艶 ch2)and pulse train duration. 
CPM CPM+FCM 
1仁All 1 Pinhole 2Pinholes 
Pulsewidth Shortest (戸) 8.0 ( 7.3 4.7 (4.3) 3.3 (3.0) 
(舵ch2) Average (ps) 15.8 (14.4 5.3 (4.8) 3.6 (3.2 
Energy/pulse (μJ) 40 10 7 
Pulse train duration (ns) 80 580 780 
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